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IBM  Giveth  and  IBM  Taketh  Away 


CPU  Prices  Rise  47.-87.  on  360,  370,  3/10 


By  Michael  Merritt 

WHITE  PLAINS,  N  Y.  IBM 
has  increased  rental  prices  of 
System/360  CPUs  by  about  4%, 
and  increased  the  rental  and 


CPUs  and  the  2880  Block  Multi-  most  Sysletn/3  peripherals  costs, 
plexer  Channel  by  about  8%.  have  been  increased  6%. 

IBM  Maintenance  rates  on  360  CPUs  A  number  of  peripherals,  in- 
s  of  were  also  increased  by  20%.  eluding  terminals  and  card 

4%  Purchase  and  rental  prices  of  handling  peripherals,  have  also 
and  the  1 2  submodels  of  the  small  had  either  rental  increases  of  3S 


Post  Office  Shows  How  Not 
To  Develop  Information  System 


WASHINGTON,  D.C.  The  at  one  of  five  concentrator  cen- 
Post  Office  Department’s  com-  ters  ,  , 

puterized  management  informa-  Data  is  then  sent  to  dual  CDC 
tion  system  (MIS)  costs  more  3300s  at  one  of  two  main  DP 
and  is  less  useful  than  previous  centers.  Reports  are  produced 

the  General  Accounting  Office  post  offices,  sometimes  within 
ir.A(l)  two  hours  of  the  original  data 

The  GAO  report  on  the  Post  input. 

Office  Department  (POD)  is  vir-  Despite  the  difficulties  with 
tually  a  textbook  of  how  not  to  the  system,  it  is  now  being  ex- 
develop  an  MIS.  Panded  to  35  additional  post 

When  POD  started  developing  offices,  an  action  that  drew  par- 
the  system  in  me,  POD  said  ticular  GAO  criticism, 
the  system  would  reduce  paper-  Poor  piannjng 

duce  more^t i mely3  and ‘  accurate  The  POD  first  tested  an  infor- 
re ports.  Employees  producing  mation  system  in  Minneapolis 
manual  reports  were  to  be  reas-  and  Milwaukee  from  1962  to 
•  •  |a  saving  1965.  The  test  was  unsatisfac- 


fiee  send  data  in  real-time  to  fact  there  had  been  no  testing  on  the  155  and  165.  Mainten- 

dual  Control  Data  Corp.  1700s  and  despite  the  recommendation.  ance  on  the  2365  Urge  Core  attributed  the  mice  in¬ 

tone  of  five  concentrator  cen-  o^rrZADPteXgecr  r«ra[o^r^  “ult^8^8 

So  ZZSLIT  ‘he  ^According  to  IBM’s  statement.  Keeping  purchase  prices  con- 

Tuzrjztt  jwri-jrsrt 

Dost  offices  sometimes  within  tailed  specifications  prior  to  pur-  in  systems  costs,  although  the  sources  as  an  attempt  by  IBM  to 
fwo  hou  “  of  t  he  onpnal  data  chase.  During  the  first  five  range  will  be  from  I  %  to  6%.’’  reduce  its  inventory  of  360 

j  ut  months  after  purchase,  the  speci-  The  price  increases  partially  equipment  by  making  outright 

Despite  the  difficulties  with  fications  were  changed  four  offset  the  systems  erwt  reduction  purchase  more  att raefive. 

he  system  it  is  now  being  ex-  (Continued  on  Page  3)  brought  about  by  IBM  s  June  I  (Continued  on  Page  4) _ 


costs  creases  of  10%  to  25%.  reduction  of  peripherals  prices. 

Four  storage  units  were  given  At  that  time  IBM  introduced 
Is,  in-  maintenance  price  decreases  of  term  lease  plans  and  a  discount 

card  10%  to  25%.  on  purchase  price.  Industry 

e  also  The  decreases  in  maintenance  sources  calculated  this  move  re- 
of  3%  and  increases  in  purchase  price  duced  system  costs  5%  on  the 

ice  in-  have  already  gone  into  effect,  average. 

- 1  while  the  increase  in  lease  and  The  increased  maintenance 

maintenance  rates  will  take  ef-  rates  will  hurt  third-party  leasing 

feet  Nov.  1,  after  the  three  companies  that  cannot  contrac- 

month  notice  required  by  IBM  tually  pass  on  the  boost  to  their 

lease  contracts.  customeis;  otherwise  it  will  be 

IBM  didn’t  increase  any  prices  the  end-user  who  pays.  The  in- 

on  mainframe  memories  except  crease  of  360  rental  and  370 

for  selective  increases  on  the  rental  and  purchase  may  work  to 

purchase  price  of  field  upgrades  the  eventual  advantage  of  third- 


and  165.  Mainten-  party  lessors,  however. 

2365  Large  Core  attributed  the  r 

eral  was  decreased  IBM  a“n.."  .  '.J 


Attendees  Bucking  Economy 

ACM  Ponders  DP  Past,  Potential 


mcowrawowj 


Eastern  Airlines  Prepares  for  Supersystem,  Twin  195s 


■t  G.F  Mauhby  to  ran  Eastern's  System  One  Eastern’s  is  complicated.  phases  of  the  new 

spJtti.oComm.M.wor.d  Passenger  Service  System.  System  One  wiU  ewntuaUy 

MIAMI -Just  north  of  the  Elements  of  the  system,  in-  allow  passenger  self  check-mat  Um  ff**  jggf* 

Dotal  Country  Club,  Eastern  eluding  reservations,  are  already  an  airport.  A  customer  with  a  feasionals  exerdsing 

Abtaes  is  budding  a  computer  running  on  three  360/65s  at  the  credit  card  and  reservation  will  dous  amount  of  co 

-«.nt„.Uvrorv-  renter  .nd  the  task  of  con-  use  a  terminal  to  select  a  seat,  computers  to  P  re  par 

St  of  three  buildings,  one  of  verting  a  real-time,  on-line  sys-  obtain  a  boarding  pass  and  ticket  he'p 

^ich  will  house  dual  360/ 1 95s  tern  as  Urge  and  as  critical  as  coupons  for  other  legs  of  his  “d  Ptoradures  fore. 


One  Eastern’s  is  complicated.  phases  of  the  new  195-baaed  aDy  designed  console  wifl  be  the 

System  One  will  eventuaUy  system.  It  involves  people,  in  center  of  operations,  literally, 
in-  allow  passenger  self  check-in  at  tins  case,  data  processing  pro-  for  the  entire  Doral  Computer 
sady  an  airport  A  customer  with  a  fessionals,  exercising  a  tremen-  Center.  Operating  personnel  will 
the  credit  card  and  reservation  will  dous  amount  of  control  over  have  immediately  at  hand  a 
con-  use  a  terminal  to  select  a  seat,  computers  to  prepare  them  to  variety  of  monitoring  and  con- 
sys-  obtain  a  boarding  pass  and  ticket  help  solve  the  complex  problems  trol  systems  needed  to  oversee 
it  as  coupons  for  other  legs  of  his  and  procedures  foreseen  in  the  all  operations  at  the  center. 

-  trip.  The  system  will  verify  the  mid-Seventies.  For  example,  the  computer 

validity  of  the  credit  card  and  For  example,  besides  imple-  room  will  be  continuously  mon- 
n  re  pare  a  bill  menting  the  extremely  sophis-  itored  via  two  closed  circuit  tele- 

v  ticated  new  functions  planned,  vision  cameras  with  pan,  zoom, 

18-Ft.  Pert  Chart  the  conVersion  program  involves  and  tilt  capabilities.  Operations 

PUnning  for  the  new  Doral  the  foUowing  changeover.  with  can  communicate  with  the  few 


tem”  U  up  and  running.  To  three  groups,  accounts  for  leas 
accomplish  this  level  of  control,  than  1.5%  of  total  operating 
Eastern  has  developed  an  “Oper-  costs. 

ations  Control  Center.”  G.F.  MauUby  is  protect  direc- 

Housed  in  a  section  of  the  tor  for  195  conrerrion  at  Bait- 
hardware  building  adjacent  to  era  Airliner  Computer  Sciencei 
the  computer  room,  the  sped-  Department. 


P»««3 
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Poor  Planning  Kills  Expected  Post  Office  Savings 

StfSa  Ss 


Acpa  Sees  Tests 
Easing  DP  Hiring 

(Continued  from  Page  1) 
tional  lines,  stated  Les  Stevens,  vice- 
president  of  Creative  Logic  Corp.  and 
management  representative  to  the  com- 


of  efforts”  with  other  groups  seeking 
personnel  standards,  rather  than  com-, 
petition,  he  said. 

•Contribution  to  DP  Field’ 


bution  to  the  EDP  field. 

“It  is  paramount  that  a  good  qualifica¬ 
tion  examination  be  established  to  pro¬ 
vide  a  sound  standard  of  measure  for 
programmers  entering  the  profession,” 
the  newsletter  stated. 

Chairman  of  the  Professional  Standards 
and  Certification  Committee,  which  has 
been  charged  with  developing  the  exam. 


This  is  our  family^  "Tom  Swift”- 


for  good  reason. 


This  offspring  of  our  original  Extended  Core  Memory  has 
a  right  to  be  called  “Tom  Swift”  because  it’s  fast  and 
innovative . .  .2.5  psec  speed  on  a  360  Model  50-almost  the 
speed  of  main-frame  memory. 

The  new  ECM-50  at  2.5  Msec  permits  replacement  of 
IBM  main-frame  memory  with  a  significant  increase  in 
core-1  to  8  million  bytes-with  no  software  changes. 
Increased  throughput,  of  course.  It’s  an  economical  break 
of  previous  main-frame  capacity  barriers.  The  original 
version  is  still  available  at  4.0  Msec  for  the  IBM  Model  50. 

Other  Ampex  ECM’s  offer  1.8  m sec  speed  for  IBM’s  65, 

67  and  75  models,  even  faster  with  interleaving. 

And  being  a  member  of  the  Ampex  computer  peripheral 
family,  “Tom  Swift”  gives  you  all  the  benefits  of  Ampex 
worldwide  installation  and  service  facilities.  Lease 
or  purchase. 

For  more  information  on  how  ECM  increases  your  IBM 
computer  throughput,  call  your  local  Ampex  representative 
or  write  Ampex  (213  )  836-5000,  Computer  Products 

,  - — — -i  Division,  9937  West  Jefferson 

1  |  Boulevard,  Culver  City,  Calif.  90230. 


Purchase  of  Centralized  Computer  System 
Becomes  Politically  Embroiled  in  N.H. 


CONCORD,  N.H. -The  pro¬ 
posed  purchase  of  a  centralized 
data  processing  system  for  state 
government  operations  has  be¬ 
come  embroiled  in  politics  here. 

At  issue  is  a  Honeywell  Series 
6000  system  which  would  be 


ter  the  state's  welfare,  liquor, 
insurance  and  other  operations. 

According  to  Meidrim  Thomp¬ 
son,  former  candidate  for  gov- 


Hampshire  presently  have  data 
processing  installations. 

The  Department  of  Data  Pro- 

shift  a*nd  a  hair  of  the  Highway 
Department’s  Spectra  70/45,  ac¬ 
cording  to  Richard  Hawes,  N.H. 
director  of  data  processing. 

Thompson  charged  the  state 
Data  Processing  Commission, 
headed  by  Senate  President  John 
R.  Bradshaw,  had  entered  into 
“negotiations”  concerning  the 
purchase  “the  legality  of  which 
is  under  question.” 

The  negotiations  for  the  pur¬ 
chase  of  the  system  followed 
competitive  bids  May  3  from 


boss,  George  E.  Forsythe,  said, 
“Knuth  simply  stands  10  feet 
tall  in  the  world  of  computing 
(instead  of  his  actual  mere  6  feet 
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IBM-Funded  Technology  Study  Killed 

CAMBRIDGE,  Mass.  -  Harvard  and  MIT  have  killed  their  joint  $5 
million  inquiry  into  the  impact  of  technology  on  society.  Appar¬ 
ently  IBM  found  the  program  too  academic.  Harvard  found  it  not 
academic  enough,  and  outsiders  found  it  irrelevant. 

The  10-year  program  began  in  1964  with  $5  million  in  IBM  money. 
After  a  periodic  review  last  year,  IBM  indicated  it  had  lost  interest  in 
the  program,  and  told  Harvard  to  use  the  remaining  $2  million  for 
projects  in  the  general  field  of  technology  and  society.  Harvard 
could  have  used  the  money  to  continue  the  program,  but  chose  to 
"  channel  the  funds  into  regular  academic  departments. 


IBM  Prices  Ohio  OCR  Use  Cuts  Job  Time,  Saves  Money 


'Hopper  Award' at  ACM  71 


Members  of  the  Eniac  team 
expected  to  share  commemora¬ 
tive  events  at  ACM  ’71  include 
Cmdr.  Hopper,  and  J.  Prosper 
Eckert,  Jr.  and  Dr.  John  W. 
Mauchly,  who  left  the  University 
of  Pennsylvania  several  years  ago 
to  form  their  own  company. 

Also  invited  was  the  head  of 
the  team,  Dr.  John  G.  Brainerd, 
the  only  person  to  stay  at  the 
university’s  Moore  School  of  En¬ 
gineering  after  completion  of  the 
Eniac  project.  Brainerd  has  re¬ 
cently  retired,  and  declined  the 
invitation,  ACM  said. 


several  factors,  according  to  con¬ 
ference  Chairman  Al  Hawkes. 

He  noted  there  are  at  least 
eight  medical  schools  or  colleges 
in  the  vicinity,  and  many  mem¬ 
bers  of  planning  committees 
were  members  of  special  interest 
groups  or  committees  concerned 
with  educational  or  medical  ap¬ 
plications  of  computers. 

The  response  to  the  call  for 
papers  was  also  weighted  in  this 
direction,  which  Hawkes  saw  as 
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COLUMBUS,  Ohio  -  The  state’s  Department  of  Motor  Vehicles 
(DMV)  has  completed  updating  its  license  plate  file,  numbering  some 
five  million  transactions,  and  did  the  job  in  30  days  instead  of  the 
nine  months  it  took  to  do  it  manually  last  year. 

Tim  Terry,  project  manager  for  DMV,  said  the  quick  conversion 
was  accomplished  through  the  use  of  optical  scanning,  which  also 
saved  taxpayers  $200,000.  A  rejection  rate  of  32%,  which  he  called 
“excessively  high,”  may  be  reduced  by  eliminating  some  of  the  31 
different  type  styles  which  the  scanner  is  capable  of  reading. 

The  manufacturer,  Recognition  Equipment  Inc.,  noted  the  equip¬ 
ment  performed  within  contract  specifications,  and  said  reprocessing 
of  most  rejects  is  a  relatively  cheap  prooedure. 

University  Asked  to  Halt  DP  Weapons  Work 

IOWA  CITY,  Iowa  -  The  University  of  Iowa  computer  center 
should  stop  selling  computer  time  to  the  Army  for  weapons 
research,  State  Rep.  William  Gluba  declared. 

“It  is  not  the  business  of  higher  education  and  the  university  to 
assist  in  research  and  development  of  new  and  more  effective  ways 
to  kill  people,”  he  said.  The  school’s  Board  of  Regents  will  consider 
the  issue  at  its  Aug.  1 2  meeting. 

Army  Weapons  Command  uses  the  360/65  time  bought  from  the 
university  for  engineering  design  for  conventional  weapons,  as  well 
as  for  battlefield  simulations. 

Downed  0TB  System  Relieved  by  Alternate 

NEW  YORK  -  One  Off-Track  Betting  computer  system  crashed 
just  as  an  alternate  system  began  operation.  OTB’s  main  system, 
designed  by  Computer  Sciences  Corp.,  began  operation  June  1 5  and 
crashed  July  21 ;  it  remained  down  late  last  week. 

The  alternate  system.  Control  Data’s  Ticketron,  began  operation 
last  week  in  one  betting  shop  and  win  be  expanded  to  others.  AU 
other  shops  were  using  a  manual  system. 

According  to  Computer  Sciences,  the  problem  is  in  the  software 
rather  than  the  hardware,  and  has  not  been  isolated.  The  difficulty 
showed  up  when  the  machines  that  issue  betting  tickets  sporadicaUy 
failed  to  work. 

Firm  Taps  Data  Banked  Employees'  Skills 

PORTLAND,  Ore.  -  A  local  firm  has  been  able  to  fitl  new  jobs 
with  its  employees,  with  the  help  of  its  computer.  By  searching  its 
data  bank  containing  the  skills  and  hobbies  of  its  saw  chain  and 
construction  tools  division  employees,  Omark  Industries  found  it 
already  had  people  to  fill  the  positions  of  industrial  nurse  and 
advertising  coordinator  for  layouts. 

The  company’s  employment  rolls  also  include  a  glass  blower,  a 
clergyman,  two  gambling  dealers,  an  artist’s  model  and  an  aerial 


ns,  “but  it  pays  off  in  other 


250  Attend  Visually  Impaired  Data  Processors  Meet 
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August  4,  1971 


Editorial 


Message  to  Congress 


legislators.  But  the  day-to-day  operation  of  government 
and  business  at  a  reasonable  cost  already  is  impossible 
without  the  help  of  computers.  And  the  reliance  on 
computers  must  increase  or  the  nation  will  go  bankrupt. 

But  computers,  unlike  automobiles,  don't  roll  out  of 
the  factory  ready  to  go  to  work.  Computers  do  their  jobs 
efficiently  only  when  experienced  systems  analysts  and 
programmers  "tell"  them  how. 

And  right  now  many  of  these  experienced  people  are 
out  of  work.  They  will  be  lost  to  other  vocations  if  they 
can't  find  work  soon. 

So,  unless  you  want  the  whole  country  run  at  the  level 
of  efficiency  displayed  by  that  computer  that  keeps 
dunning  you  for  those  17  refrigerators  you  "bought." 


people  employed  until  the  re 


Ready  for  Takeoff? 


.  «c\T  ,OM  '  r6*>^\ 


Reader  Suggests  Naso  Data 
Might  Be  'Out  of  Kilter’ 

The  article  by  Phyllis  Huggins  headlined 
“Astrology  Charts  May  Be  12  Degrees 
Out  of  Kilter”  is  truly  a  shocking  revela¬ 
tion  for  many  people  (CW,  July  211. 

Jerry  Koory  was  quoted  as  saying  that 
evidence  based  on  data  of  planetary 
positions  from  Nasa  led  him  to  believe 
that  ephemerides  (tables  of  planetary 
positions  used  by  astrologers)  were  in 


is  12  d< 


is  for  sc 


However,  wouldn’t  fairness  dictate  that 
the  Nasa  data  on  planetary  positions  also 
be  held  suspect?  Can  we  be  sure  that  Nasa 
space  probes  are  in  fact  being  launched  to 
the  proper  planets? 

For  some  time  my  company  has  been 
making  computer  calculations  of  plane¬ 
tary  positions  for  astrologers.  Our  com¬ 
puter  programs  have  been  developed  from 
the  equations  of  celestial  mechanics. 

Our  calculations  are  essentially  those 
used  to  generate  the  tables  in  The  A  meri- 
can  Ephemeru  and  Nautical  Almanac 
published  jointly  by  the  U.S.  Naval  Ob¬ 
servatory  and  Her  Majesty’s  Nautical  Al¬ 
manac  Office,  Royal  Greenwich  Observa¬ 
tory. 

Our  calculations  of  planetary  positions 
do  not  differ  from  this  standard  work  by 
more  than  6  seconds  (this  is  a  large  angle 


Astro  Numeric  Service 
El  Onito,  Calif. 

Readers  Shaald  Koew  ' Key  * 
155  Assoaytioas:  Taylor 


calculate  the  1970 
version  of  the  Model  155  instruction 
times,  as  opposed  to  the  slower  1971  list 
(CW,  July  281.  However,  as  he  did  not 
explain  the  key  assumptions,  your  readers 
will  need  more  data  to  understand  the 
situation. 

The  key  assumptions  deal  with  the  use 
of  the  fast  Model  155  buffer,  which 
stands  in  front  of  the  quite  slow  (2.2  jisec 
cycle  time)  main  storage. 

The  way  the  1 55  works  is  when  it  wants 
a  word  from  memory  it  looks  first  into 
the  buffer,  and,  if  unsuccessful  in  finding 
it  there,  holds  up  execution  of  the  in¬ 
struction  until  it  is  brought  down  from 
main  storage. 


this  blackout  was  maintained  right  up 
until  May,  1971,  when  IBM  put  out  the 
official  times. 

These,  incidentally,  had  more  realistic 
between  10%  to  30%  of 
being  delayed  while 


Now  your  readers  can  appreciate  th 
assumptions  that  Noel  wanted  them  t< 
understand,  and  also  the  way  IBM  wa 
able  to  claim  faster  times  than  the  use 
would  normally  receive,  yet  avoid  then 
being  written  into  the  fixed  price  cor 

And  that  is  the 


j  astrologers  are  within 
n  fact  some  ephemerides  used  by  as- 


tion  (once  for 
once  for  each  of  two  operands),  and  each 
time  this  happens  the  Model  155  is 
delayed  for  about  the  length  of  three 
average  straight  instructions. 

For  instance,  in  the  only  fully  commer¬ 
cial  work  stream  that  IBM  provides  data 
on,  these  delays  were  involved  in  1 3%  of 
all  instruction  and  operand  fetches.  The 
total  delay  probably  amounts  to  an  addi¬ 
tional  40%,  on  top  of  the  total  straight 


;e  for 


transformation,  directly  from  The  Ameri¬ 
can  Ephemeru  and  Nautical  Almanac. 

This  clearly  demonstrates  the  accuracy 
of  astrological  source  data  and  astrologers 
can  breathe  easier. 

But  what  of  Nasa?  Does  this  n 
data  is  in  error  by  12  degrees? 
taxpayers,  don't  we  have  the  r 


Which  makes  the  effect  of  this  design- 
complexity  a  mos 
real-Ufe  instruction 
But  IBM  totally  ignored  this  in  its  1970 
assumptions  ICW,  July  14).  It  preferred 
to  use  (for  the  initial  marketing  cam¬ 
paign)  timings  which  assumed  that 
155  never  had  to  go  to  main  storage 
its  instructions!  Nor  for  its  operands! 
Which  was  clearly  an  unfair  assumption. 
In  1970,  when  the  Model  155  was 
introduced,  few  prospects  from  Model 


40,  50  or  65 

the  technical  backbround 
estimate  the  impact  of  the 
on  the  timings.  Not  that  this  really 
mattered,  because  such  prospective 
t  normally  have  had 


The  Becker  leg  memo  did  not  authorize 
quotations  of  assumptions  being  given  to 
customers,  only  of  the  instruction  times 
that  had  been  calculated  on  these  invalid 
premises.  And  IBM  flatly  banned  the 
release  of  the  document  including  the 

Although,  as  Noel  says,  the  155  was 
available  on  the  announcement  day,  so 
that  the  daU  oi 


difference  between  what  a  user  reason- 
,  ably  expected  and  what  IBM  is  appar- 
i  ently  delivering.  Noticeably,  IBM’s  vice- 
i  president  of  DP  marketing  did  not  deny 
this  price  rise,  and  I  wish  that  he  would 
explain  it. 

Alan  Taylor,  CDP 

Book  Reviewed,  Not  Basil 

I’m  sorry  that  I  offended  LeRoy  Finkel 
(Letters  to  the  Editor,  June  2 1  with  my 
review  of  Basic  Basic.  The  point  I  was 
trying  to  make  was  that  the  title  of  the 
book  did  not  seem  to  square  with  its 
contents.  But  I  am  really  sorry  if  it  put 
down  high  school  students,  it  wasn't 
intended  that  way. 

I  have  looked  at  many  of  the  new  . 
extensions  of  Basic.  It  always  was  a 
powerful  language  and  is  now  even  more 

His  suggestion  of  exterminating  Fortran 
is  a  hopeless  task,  and  as  long  as  it  is 
widely  used  we  are  under  an  obligation  to 
teach  it. 

Finally,  I  would  like  to  remind  Finkel 
that  I  was  reviewing  a  book,  not  Basic. 

Paul  F.  Hultquist 

Colorado  Springs,  Colo 

Cobol  Sort  Featare 
leads  to  Troable  Too 

Recent  Taylor  Reports  on  Sort  timings 
[CW,  May  12,  June  16)  point  up  some 
inefficiencies  an  IBM  user  can  incur  from 
his  choice  of  a  sort  program.  The  availa¬ 
bility  of  the  Cobol  Sort  Feature  now 
gives  the  user  a  further  opportunity  of 
sorting  less  than  optimally. 

In  the  IBM  DOS  implementation  the 


,  when  invoked  as  part  of  a  Cobol 
program,  is  called  into  a  (minimum  22K) 
separate  area  of  that  program’s  partition. 
Used  this  way  the  sort  would  have  avail¬ 
able  only  a  fraction  of  the  total  partition 
size. 

In  the  case  of  IBM's  Sort  483,  if  the  sort 
program  is  restricted  to  (say  22K)  by  use 
via  Cobol  then,  with  disk  work  files,  a 
sort  can  easily  take  twice  as  long  when 
compared  to  its  time  if  executed  separ¬ 
ately  in  a  full  partition  of  perhaps  64K. 

Use  of  the  Cobol  Sort  Feature  is  cer¬ 
tainly  justified  for  small  volume  sorts 
occuring  in  the  middle  of  a  logical  pro¬ 
gram.  However  installations  should  prob¬ 
ably  avoid  the  feature  for  major  sorts  at 
the  beginning  or  end  of  a  program. 

D.S.  Cam 
Systems  Department 
Brown  Brothers  Harriman 
New  York,  N.Y. 

IBM  The  Only  Bad  Guy? 

From  reading  Alan  Taylor’s  column  it 
appears  that  he  has  a  personal  vendetta  ' 
against  IBM.  Every  other  article  he  writes 
is  critical  of  the  company.  This  is  not  to 
suggest  that  IBM  is  beyond  criticism. 

However,  I  have  never  seen  Taylor  make 
any  derogatory  remarks  about  any  of  the 
other  computer  mainframe  manufac¬ 
turers.  Why  hasn’t  he  ever  written  about 
the  failure  of  the  Burroughs  6500  to  meet 
specifications  even  though  it  was  an¬ 
nounced  more  than  four  years  ago. 


Why  h 

lems  Univac  has  had  with  the  Exec  8 
software.  It  would  not  be  difficult  to  find 
equipment  problems  at  Honeywell,  Con¬ 
trol  Data,  RCA,  etc. 

Is  IBM  the  only  one  with  dirty  linen?  I 
don’t  call  this  balanced  reporting. 

James  Hangen 

New  York 

Taylor  and  CW  have,  ai 
another,  cited  all  of  the  m 
panics  for  shortcoming.  But  IBM,  be¬ 
cause  of  its  size  and  its  number  of 
customers,  creates  by  far  the  biggest 


from  its  rest 
given  to  letters  of  150  words  or  less. 
Letters  should  be  addressed  to:  Editor, 
Computerworid,  797  Washington  St., 
Newton,  Mass.  02160. 
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societies/user  groups 


Wheeler  Tapped  hr  FJCC; 
Other  Groups  Fete  DPers 

LAS  VEGAS  -  Ralph  R.  of  computer  systems.” 

Wheeler  has  been  appointed  *  *  * 

chairman  of  the  1971  Fall  Joint  Charles  Munn  has  been  elected 


lUsers  Join  Designers  for  IEEE 


industry  is  “related  to  poorly  cost-justified  appH- 


supervisor 
services  to 
craft  Center.  electe 

“In  keeping  with  our  theme  of  Thru 
‘computers  and  the  quality  of  I 
life,’  we  have  solicited  papers 
. . .  relating  to  the  use  of  com¬ 
puter  technology  in  meeting 


IEEE  has  awarded  the  grade  of 
Fellow  to  officials  of  Computer 
Sciences  Corp.  and  Calcomp. 

Dr.  Alvin  E.  Nashman,  vice- 
president  of  CSC,  was  cited  for 
“contributions  and  leadership  in 
the  development  of  communica- 


ACM  Hawks  Firm 
For  DP  File  Aid 

LOS  ANGELES  -  The  local 
ACM  chapter,  largest  in  the  U.S., 
has  computerized  its  member¬ 
ship  lists,  mailing  lists,  records 
and  reports,  with  free  assistance 
from  a  software  company  which 
specializes  in  file  management 


System,  and  provided  systems 
analysis  and  programming  to 
automate  the  chapter’s  records. 
The  old  manual  system  became 


Microfilm  Meet 
Bigger  in  '72 


Of  the  exhibit  space  reserved  in 
the  Coliseum,  almost  90%  has 
been  committed,  adding  up  to 
one-third  more  space  than  in  the 
recent  meeting  in  Washington, 
Sauter  reported. _ 

CW  Hamedrvpper? 

PARK  RIDGE,  lll.-Tha 
name  of  Charles  Loeber, 
COP,  was  omitted  from  our 
list  (CW,  June  30)  of  now 
DPMA  vice-presidents.  Loeb¬ 
er  is  employed  by  General 
Electric,  Schnectady.  N  Y. 


Our  BI 2600  works  better  and  will  last  longer 
than  any  competitive  mag  tape  unit  made  today. 

In  it,  we  ingeniously  used  8"  of  spring  steel  to 
provide  uniform  tape  tension  no  matter  what  the  buffer 
arm  position,  thus  eliminating  tape  cupping  and 
the  resultant  data  dropout. 

We’ve  cleverly  developed  a  rigid,  one-piece  tape 
deck  panel  that  never  gets  out  of  alignment. 

We’ve  meticulously  ensured  uniform  packing 
density  and  tape  speed  by  tying  all  timing  and 
spacing  to  the  capstan  encoder. 

We’ve  sensibly  eliminated  all  electronic  and 
mechanical  adjustments.  Normal  equipment 
maintenance  is  just  a  simple  bit  of  clean-up,  with 
virtually  no  downtime. 

Then  we  wrapped  up  all  this 
thinking  in  our  BI  2600  Mag  Tape 
Unit:  Precise  bidirectional  tape 
travel  at  4  to  37.5  ips,  with  a  maxi¬ 
mum  data  transfer  rate  of  60  kHz. 

Uniform  packing  densities  up  to 
1600  bpi.  A  tape  path  completely 
to  IBM  specifications.  8  Mi"  reels 
(also  available  as  our  Model 
BI  2610  with  IOV2"  reels). 

Industry  compatible  interfaces. 

High  reliability  with  plug-in 
DTL/TTL  electronics  that  have 
no  one-shots  and  no  differenti¬ 
ators.  No  program  restrictions,  no 

delays  under  any  circumstances. - 

And  we’ve  priced  it  all  at  under 
$3000  in  OEM  quantities. 

Bright? 

Bright  Industries  Inc. 

One  Maritime  Plaza,  San  Francisco  -94111 
TelePhone:  <415>  391-9794 

industries  inc  Bright  Industries  is  an  affiliate  of  Tracor  Inc. 


The  only  buffer  arm 
mag  tape  units  that 
can't  cup  your  tapes. 


Bright?  Right. 


DEC  Opens  T/S  Centers 


MAYNARD  Mas.  -  Educational  inatitutiom  can  now  taach 
programming  to  itudants  on  a  timoaharad  baits,  through  local 
oantars  st  up  racantly  by  DEC  in  LoaAngties,  and  Palo  Alto, 
Calif.;  Chicago.  Minnaapolh.  Minn.;  Wwhington.  D.C.;  and 

Each  of  the  cantata  hat  an  Edutystam  60  which  is  basad  on  a 
PDP-8a  and  givas  man  accas  to  aich  educational  languages  as 
Basic.  Focal,  Fortran  IV,  PAL-D,  and  a  variety  of  editing  aids. 

Congtlata  minicomputer  systems,  the  Edu systems  can  also  be 
used  by  teachers  to  develop  computer  assisted  instruction 
(CAI)  course,  and  by  administrators  for  normal  DP  opera¬ 
tions. 

Non-profit  organizations  can  also  us  the  new  canters,  DEC 
said. 

The  Edusystem  60  configurations  can  support  16  terminals 
operating  simultaneously. 

Subscribers  to  the  service  have  the  option  of  applying  a 
percentage  of  the  monthly  cherga  toward  the  purchase  of  a 
DEC  computer,  the  company  said.  The  basic  charges  are 
$260/ mo  without  tarminel.  or  $315/mo  with  terminal  rental. 
The  punches  option  adds  $10Q/mo  to  thes  figures. 


^conpuTawmio 


1  International  [duration 


Canadian  School  Joins  DTSS  Net 


HANOVER,  N.H.  -  The  Dart¬ 
mouth  Time  Sharing  System 
(DTSS)  has  added  the  University 
of  Montreal  to  its  network  of  SO 
U.S.  educational  institutions. 

With  the  installation  in  July  of 
three  data  lines  between  the 
Kiewit  Computation  Center  here 
and  the  School  of  Business  at 
the  University  of  Montreal,  the 
DTSS  began  a  Canadian  expan¬ 
sion  that  will  ultimately  serve 
educational,  research,  and  gov- 

Initial  plans  call  for  the  instal¬ 
lation  of  18  time-shared  teletype¬ 
writer  channels  throughout  Can¬ 
ada,  which  eventually  will  link 
schools  in  British  Columbia,  the 
- •  - * - ,  Ontario,  and 


Quebec  with  Dartmouth.  The  addition  of  the  Canadian 

When  the  Canadian  educational  school  is  the  First  example  of  an 
network  is  fully  configured  it  international  expansion  by  an 
- educational  timesharing  net¬ 
work,  according  to  Dr.  Thomas 
IT  E.  Kurtz,  Kiewit  director. 

Cjaucauon  DTSS  facilities  will  be  available 

to  Canadian  educational  organi- 

_ _ zations  through  Joseph  and 

will  be  allocated  up  to  10%  of  Chambers  Ltd.,  Place  Bonaven- 
the  storage  available  at  Kiewit.  ture,  Montreal,  Canada. _ 

Students  Get  Console  Training 
To  Avoid  Unskilled  Unemployment 

MUSKEGON  HEIGHTS,  Mich.  -  Underprivileged  high  school  grad¬ 
uates  here  are  being  given  an  intensive  eight-week  course  in 
computer  console  operator  training  as  part  of  a  pilot  program 
■  them  off  the  unemployment  rolls. 


Control  Data  releases 
new  high-speed 
cartridge  disk  drive 
to  OEM  market 


200  tr.u  ks  |h  i  i in  li 
lOO-million-hit  situ  «i 


Original  equipment  manufac¬ 
turers  now  can  take  advantage  of 
the  fastest  data  access  capabilities 
on  the  market.  The  new  CDC 
cartridge  disk  drive  has  a  2400 
RPM  spindle  speed  .  .  .  with  35 
msec  average  access  time. 

Unique  options  offer 
100-million-bit  storage 

In  addition  to  higher  speeds,  the 
new  disk  drive  offers  OEM  stor¬ 
age  capacities  far  surpassing  any¬ 
thing  available  to  them  before. 
The  standard  25-million-bit  mem¬ 
ory  can  be  doqbled  with  addition 
of  an  optional  fixed  disk.  The 
resulting  50-million-bit  total  can 


Makes  IBM  5440 
performance  available 

Control  Data  specifically  de¬ 
signed  this  random  access  mem¬ 
ory  device  to  work  with  either  the 
CDC  847  cartridge  or  the  IBM 
5440  —  giving  OEM’s  what  is 
widely  recognized  as  the  highest 
level  of  reliability  on  the  market. 
Interested  manufacturers  can  ob¬ 
tain  further  information  or  ar¬ 
range  for  a  demonstration  of  the 
new  cartridge  disk  drive  —  " 
other  CDC  peripheral  devices 


by  getting  in  touch  with  Control 
Data  Peripheral  Products  Sales. 
For  a  copy  of  Control  Data's  full¬ 
line  catalog  of  OEM  peripheral 
products,  write  Dept.  CW-84,  P.O. 
Box  1980,  Twin  Cities  Airport 
Station,  MN  55111.  Or  call  our 
HOT  LINE  collect: 


Publisher  Infers 
Timesharing  Pact 

BOSTON  -  Houghton  Mifflin  Co.,  edu¬ 
cation  book  publishers  has  entered  into 
an  agreement  with  Time  Share  Corp.  of 
Hanover,  N.H.  to  provide  texts,  work- 


high  school  timesharing  programs. 

The  publishers  will  provide  supporting 
documents  for  use  by  the  40  secondary 
schools  now  operating  on  the  Time  Share 
educational  system  in  the  Northeast. 

Under  the  agreement,  curriculum  mater¬ 
ials  developed  by  Houghton,  Time  Share, 
and  participating  schools  will  provide 
published  timesharing  aids  in  math, 
chemistry,  physics,  accounting,  and  the 
social  sciences,  according  to  a  Time  Share 


DP  to  Report  on  Physical  Fitness 

ST.  JOSEPH,  Mich.  -  Students  at  Li 
Michigan  College  may  learn  from  a  pri 
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PERIPHERALS 


'  1 1  Replace  Data  Recorder 

Bits  &  Pieces  S/3  Gets  Independent  Card  Peripherals 


Enhancements  Given  135 
Include  20  CompatibiKty 

WHITE  PLAINS,  N.Y.  -  The 
370/135  has  received  four  enhance- 


rage  12 
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Disks  for  Novas 


The  404 7 A  has  «  angle  car¬ 
tridge  and  two  2,200  bit/in. 

. le  the  4047B 

1  disk  and 
s.  Average 
nsec,  and 
ts  transfer  one  word  in 

Capacity  of  each  disk  is  1.247 
M,  16-bit  words.  Software  avail¬ 
able  includes  a  disk  operating 
system,  a  relocatable  assembler, 
an  editor,  a  linking  loader,  and 
extended  Algol  60  and  Fortran 


The  4047 A  sells  for  $5,000, 


fM|! 


tm  h 

eo  i  '  •  M  . 

li 


IBM  2245  Prints  Kanji 


Capable  of  printing  about  10,000  characters,  I 
printer  is  a  main  element  in  the  Kanji  Data  Processing  System. 
Kanji  characters  are  ideographs  widely  used  in  all  forms  of  writing 


Bits  &  Pieces 


Now  leasing 
from  Leasepac 


Teledisc  Transmits  Display  Images 

VAN  NUYS,  Calif.  -  A  system  for  storing  and  transmitting  CRT 
displays  has  been  developed  by  Infotechnics,  Inc.  Up  to  500  frames 
of  300-line  resolution  can  be  stored  on  a  disk  memory  by  Teledisc, 
and  transmission  over  voice-grade  lines  takes  84  seconds. 

Transmission  is  accomplished  by  slowing  down  the  disk  to  a  speed 
appropriate  for  telephone  lines.  The  disk  is  encased  is  an  inter¬ 
changeable  cassette. 

A  basic  system  including  disk  drive  and  disk,  camera,  monitor,  and 
acoustic  coupler  costs  $3,000,  and  delivery  is  in  two  weeks. 
Infotechnics  is  at  15730  Stagg  St.,  91406. 

Tally  Paper  Tape  Unit  Adapts  to  Nova 

LINCOLNWOOD,  III.  -  An  interface  to  adapt  Tally  R50  paper 
tape  readers  to  Data  General  Nova  minicomputers  is  available  from 
Pivan  Data  Systems,  6955  N.  Hamlin  Ave.,  60645.  Operating  at  50 
char/sec,  the  reader  and  interface  can  load  programs  five  times  as 
fast  as  the  Model  33  Teletype,  Pivan  said. 

The  reader  interface  can  be  mounted  on  a  Nova  4007  I/O  interface 
board,  or  on  a  board  supplied  by  Pivan  that  uses  one  subassembly 
slot  in  the  Nova. 

Reader  and  interface  cost 
$1,545  if  mounted  on  the  Nova 
board,  and  $1,675  if  mounted 
on  the  Pivan  board. 

40a.  600  Line/Min  Printers 
Offered  for  Key  Logic  Units 
WOODLAND  HILLS,  Calif.  - 
tedcor  Corp.  is  offering  two  line 
printers  with  print  speeds  of 
400-  and  600  line/min  as  options 
on  its  KeyLogic  key-to-disk 
system.  The  printers  are  IBM 
compatible,  132  column,  fully 
buffered  units.  The  printers  per¬ 
mit  users  to  generate  formatted 
magnetic  tapes  on  their  CPUs 
and  then  print  them  in  an  off¬ 
line  mode. 

The  printers  are  available  for 
immediate  delivery,  and  cost 
$ 600/mo  for  the  400  line/min 
unit,  and  $800/mo  for  the  faster 
machine.  Redcor  is  at  21200 
Victory  Blvd.,  91364. 

Unit  Corrects  Punched  Tape 

NEW  YORK  -  Visual  Graphics 
Corp.’s  Model  401  Merger 
merges  and  edits  punched  tape 
for  phototypesetting  operations 
and  computers.  The  system  con- 


3336  Disk  Pack 


If  you've  ordered  or  plan  to  order  IBM  3336 
or  compatible  type  disk  packs,  contact  your 
nearest  Leasepac  representative.  He  will 
detail  leasing  arrangements  for  the  new  3336 
—  also  for  1316,  2316,  NCR-type  disk  packs, 
and  all  brands  of  magnetic  tape. 

Call  today!  ...or  mail  this  coupon! 


LEASEPAC  CORPORATION 

23945  Mercantile  Road  •  Cleveland,  Ohio  44122 
(216)  464-2850  TWX:  810-421-8197  , 


I  want  full  information  on  leasing: 

□  3336  □  1316  &  2316  □  NCR-Type 

□  Tape  Leasing 


faced  t< 
copy  printer. 

After  a  printout  with  num¬ 
bered  lines  is  proofread,  a  key¬ 
board  operator  produces  a  cor¬ 
rection  tape  using  the  line  num¬ 
bers.  The  two  tapes  are  then  fed 
into  the  tape  merge  system, 
which  produces  a  clean  tape. 

The  merging  procedure  oper¬ 
ates  at  40  char/sec.  The  system 
costs  about  $9,500,  and  is  avail¬ 
able  in  1 20  days  from  305  E.  46 
St.,  10017. 

Kopy  Karts  Move  Disks 

CHICAGO -The  Martin  Yale 
Kopy  Kart,  a  tea  cart-like  wagon 
for  moving  DP  printout,  tapes, 
and  disks,  will  handle  over  500 
lb  of  media.  Adjustable  shelves 
keep  lots  separate,  and  the 
shelves  flip  up  for  access  to 
material  on  the  bottom.  The 


Martin  Yale  also  sells  the 
Modular/3,  a  system  of  storage 
cabinets  for  System/3  artifacts. 
The  cabinets  have  three  storage 
areas:  shelves  for  flat  storage  of 
5440  disk  packs;  vertical  storage 


$270.  Martin  Yale 
Machines  is  at  500  N.  Spaulding 
Ave,  60624. 
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n  J  1 1  Two  Non-IBM  Sources 

Notes  Vendors  Customize  S/3  Applications 


RPG-H  Debugging  Aid 
Available  from  Nasu 

CANOGA  PARK,  Calif.  -  C 


By  Don  Leavitt  Variations  of  each  of  the  Certified  counts  and  statement 

cw  Sljlf  vvnt.,  systems  have  been  generated  for  whole-  Users  can,  in  most  cases,  implement 

IBM  S/Tusers  can  avoid  the  problems  of  sale,  retail  and  accounting  firms  and  their  exiting  chart  of  mounts  on  the 
writing  their  own  accounting  and  inven-  service  centers.  Modules  designed  for  general  ledger  financial  reporting  system 
lorv  rnntrnl  systems,  but  still  have  pro-  manufacturing  and  construction  firms,  Complete  journals  are  maintained  for 
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Coboi-D  Gam  ans  Features  DOS-OS  Assembler  Conversions  Eased 


WOODSIDE,  N.Y.  -  Despite  IBM's  withdrawal  of  support, 
users  can  up^ade  their  Cobol-D  compiler  through  extensions 
available  from  Berkey  Marketing  Companies  Inc. 

With  the  extensions.  Cobol-D  is  able  to  accept  input  from  a 
system  or  private  source  statement  library.  The  extensions  use 
the  same  "Basis"  control  card  to  identify  the  catalogues 
Cobol-D  source  program,  as  does  the  IBM  ANS  Cobol. 

The  extended  Cobol-D  also  accepts  ANS  Cobol-compatible 
comment  cards  anywhere  within  the  Cobol-D  source  program. 
This  would  allow  the  user  to  document  the  Data  Division  of 
his  Cobol-D  program,  a  capability  that  is  not  available  without 


The  Berkey  extensions  also  permit  the  Cobol-D  programs 
cataloged  in  a  source  statement  library  to  be  maintained 
through  the  UPDATE  function  of  IBM's  System  "Maint" 
program.  Temporary  update  facilities  at  compile  time  will  be 
added  to  the  extensions  shortly,  the  company  said. 

The  $1,900  purchase  price  of  the  current  extensions  will 
'  extensions  as  they  become 

at  25-20 


SPRINGFIELD,  Ill.  -  IBM  360 
users  shifting  from  DOS  to  OS 
should  be  able  to  reduce  sharply 
the  time  and  money  needed  to 
convert  Assembler  Language 
manually,  by  using  the 
Conversion  System 
(LCS)  developed  by  Horace 
Mann  Educators. 

The  LCS  is  made  up  of  one 
Cobol  program  and  a  set  of 
macros  that  can  be  used  with 
either  the  DOS  or  the  OS  As¬ 
sembler.  With  that  built-in  flex¬ 
ibility,  program  conversions  can 
be  run  at  any  time  without 
regard  for  the  operating  system 
then  in  use,  a  spokesman  noted. 

The  system  is  said  to  be  ex¬ 
tremely  fast,  and  quite  com¬ 
plete.  An  average  program  of 
1,000  statements  can  be  con¬ 
verted  in  10  minutes  according 


manually  would  take  21  hours. 
90%  Converted 

by  LCS 
ete.  The 


t  90%  c 


sequential  file  organizations,  in¬ 
cluding  index-sequential.  AU 
operator  communication  and 
console  typewriter  functions  are 
handled,  Horace  Mann  said. 


Printer  and  punch  control,  and 
spacing  and  skipping  features  are 
converted  for  Sysout.  Register 
saving  and  restoring,  and  step 
initialization  and  termination 
routines  are  completely  handled, 
the  spokesman  added. 

The  system  may  be  purchased 
for  $5,800,  but  leasing  arrange¬ 
ments  are  available  from  Horace 
Mann  at  216  E.  Monroe  St., 
62701. 


Pre-programming  by 
Conversion  Sciences  prepares 
your  NCR  Century  Series 
for  instant  operation. 


Brokerage  Back  Offices 
Use  Informants  'NOS' 

CANOGA  PARK,  Calif.  -  Brokerage  offices  using  IBM  360s  can 
handle  all  their  back-office  accounting  procedures  with  the  New 
Operations  System  (NOS)  from  Informatics  Inc.  This  system  is  said 
to  overcome  the  problems  encountered 
by  previous  back-office  systems. 


Now  you  can  use  the  time 
lag  between  "Hardware”  order 
and  delivery,  in  ways  that  count. 
□  Conversion  Sciences  Inc.,  will 
analyze  your  existing  systems, 
program  them  for  your  hardware 
and  then  pretest  them  on  ours. 
Result-when  your  hardware  is 
installed,  you’re  ready  for  opera¬ 
tion  with  no  loss  of  time  due  to 
transition  from  old  system  to 
new.  □  Conversion  Sciences  is 


staffed  by  skilled  NCR  specialists 
-men  who  can  analyze  your 
paper  flow  and  program  it  for  the 
NCR  CENTURY-men  who  know 
the  machinery  and  its  capabilities. 
From  pre-installation  to  smooth 
operation  and  beyond,  or  at  any 
point  in  between,  our  staff  is  at 
your  disposal  to  assist  you.  □  If  you 
have  "Century"  in  mind,  you  owe 
it  to  yourself  to  talk  to  us.  Just 
mail  the  coupon.  We’ll  be  in  touch. 


400  Sunrise  Highway.  Rockville  Centre.  N.Y.  1 1 570 

□  Please  Call  □  Send  Literature 

□  We  Operate  (□  Waiting  for)  a  Century. 


!!!!!!!f  CONVERSION 
HmKSCIENCESINO 

The  Complete  Century  Systems  Management  Group 


NOS  can  be  used  to  compute  commis¬ 
sions,  taxes  and  fees,  and  to  prepare 
confirmations  of  trades.  The  system  up¬ 
dates  the  customer’s  account  and  stores 
the  transactions  for  subsequent  process¬ 
ing. 

The  system’s  modularity  allows  the  in¬ 
stallation  of  independent  subsystems  for 
purchase  and  sales,  “fails”,  stock  record 
and  customer  accounting,  as  well  as  divi¬ 
dend  processing,  the  company  said. 

Originally  developed  for  the  Dean  Wit¬ 
ter  brokerage  house,  NOS  is  flexible 
enough  to  react  to  new  business  regula¬ 
tions  and  to  market  growth.  Informatics 
said.  Through  the  use  of  comprehensive 
data  bases,  it  is  able  to  control  changes  in 
both  financial  and  inventory  positions. 

Using  an  extensively  modified  version  of 
IBM’s  Brokerage  Communication  pack¬ 
age,  BCCAP,  NOS  is  able  to  process  ap¬ 
proximately  36,000  messages  per  hour 
from  Dean  Witter  branch  and  division 
offices. 

The  BCCAP  system  has  been  modified  to 
validate  and  capture  on  disk  six  types  of 
data  as  they  go  through  the  system. 

NOS  is  customized  for  each  user.  Writ¬ 
ten  in  Cobol,  it  could  be  adapted  to  CPUs 
other  than  the  360. 

The  NOS  project  is  being  directed  by 
Informatics  New  York  regional  office  at 
65  Route  4,  in  River  Edge,  N.J.,  07661. 


Job  Shops  Scheduled 
Under  WTSC  System 

PITTSBURGH,  Pa.  -  Job  shops  in  vir¬ 
tually  any  industry  can  gain  stricter  con¬ 
trol  over  their  operations,  including  the 
ability  to  establish  work  priorities  based 
on  up-to-date  information,  with  a  produc¬ 
tion  scheduling  and  reporting  system 
from  Westinghouse  Tele-Computer  Sys¬ 
tems  Corp  (WTSC). 

The  system  is  available  as  a  package  for 
a  user’s  in-house  360,  or  as  a  remote 
batch  service  through  four  WTSC  offices 
on  the  East  Coast  and  in  Chicago. 

The  system  uses  three  input  forms:  job 
order  routing  slips,  time  tickets,  and 
.material  data  sheets.  From  these,  it  gen¬ 
erates  a  weekly  machine  load  report  and  a 
production  scheduling  work  sheet  for 
planning  purposes. 

Job  status,  time,  and  closeout  reports 
are  also  produced  so  that  actual  exper¬ 
ience  can  be  compared  to  estimates. 

By  producing  these  reports  on  a  timely 
basis,  the  system  is  said  to  highlight  those 
orders  that  are  getting  behind  schedule 

The  system  is  written  in  Cobol  and  has 
been  running  in  a  32K  partition  under 
OS'360.  Adaoted  to  a  user’s  specific 
nrements,  the  package  would  cost 
a  $10,000  to  $20,000  for  in-house 

The  WTSC  offices  offering  remote  batch 
service  are  in  Arlington,  Va. ;  Chicago;  Mill- 
burn,  N.J.;  and  Pittsburgh.  WTSC  is  at 
2040  Ardmore  Blvd.,  15222. 


The  Other  Computer  Company 
strikes  again. 

And  again  and  again  and  again. 


Pow.  Our  new  small  disk 
system.  Model  105.  is  the 
lowest  cost  system  in  our 
Series  200,  and  it  offers  fast 
computing  and  data  transfer 
plus  a  memory  of  up  to  32K 
characters.  Like  our  Models 
115  and  1 15/2,  the  Model 
105  offers  COBOL  and 
RPG  programming  lan¬ 
guages  and  a  Liberator/20 
conversion  package  for  360 
Mod/20’s.  And  we’ve  added 
a  new  disk  subsystem  to 
Models  1 15  and  115/2  to 
give  you  more  room  to  grow. 

Pow.  Our  first-computer 
system.  Model  58,  is  a  big- 
little  card-or-disk  system 
that  can  process  transactions 
one-by-one  or  in  batches. 

For  asi  little  as  $8 1 5  a  month,  J 
it  offers  the  first-computer 
user  an  uncomplicated  sys¬ 
tem  for  less  cost  than  a  serv¬ 
ice  bureau,  an  accounting 


machine,  or  a  manual  method.  COBOL  for  local  and 
Pow.  We  have  three  new  remote  batch  processing. 


models  in  our  Series  100. 
The  Model  5  is  a  remote 
batch  entry  terminal.  The 
Model  10  offers  disk  and 


And  the  Model  1 5,  the  larg¬ 
est  disk  system  in  the  series, 
offers  significant  growth 


opportunity  for  Series  UK) 
users.  All  three  handle  com¬ 
munication  line  speeds  from 
1 10  to  1 50,000  bits  per 
second. 

Pow.  Our  Series  400  has 
new  capability.  Long  a 
leader  in  dedicated  time¬ 
sharing,  the  400  line  has  a 
new  operating  system  which 
adds  local  and  remote  batch 
processing.  And  there’s  a, 
new  removable-disk  sub¬ 
system,  new  and  better  soft¬ 
ware,  and  new  application 
systems. 

So  why  fight  it?  Call  your 
local  Honeywell  Office.  Or 
write:  Honeywell  Informa¬ 
tion  Systems,  200  Smith 
Street  (MS  061),  Waltham. 
Massachusetts  02 1 54. 


t  The  Other  Computer  Company: 

Ik.  Honeywell 


I 

Compatible. 


Mfe  look  Hie  word  just 
a  little  more  seriously 


computer  industry.  With  this  product  line, 
we  risk  that  entire  reputation.  And  we  don’t 
do  that  lightly. 

We’re  one  of  the  largest  indepen¬ 
dent  manufacturers  of  cores.  And  core  arrays. 
And  core  stacks.  And  core  systems.  Our 
customers  include  virtually  all  of  the  high 
speed  main  frame  computer  manufacturers. 
We  process  core  products  in  our  own 
facilities  around  the  world.  And  as  a  disk 
pack  manufacturer,  we’ve  established  sales 
and  service  to  over  2,000  data  processing 
centers. 

All  that  experience  makes  us  very 
cautious.  About  a  word  like  "compatible” 
for  example. 

What  makes  our  compatible 
memories  different  from  all  the  other 
k  compatible  memories? 

\  We’ve  designed  a  unique  “buffer  box” 

*  \  that  protects  your  central  processing 
^  a  unit  by  isolating  its  circuitry  from  our 

memory  in  every  way  — except  for  data 
transfer.  In  no  way  do  we  violate 
existing  hardware. 

To  us,  that’s  true  “compatibility.” 

We’re  equally  cautious  about  the 
word  “reliable.” 

So  our  compatible  memories 
use  our  own  Nanomemory  4850. .  .proven 
W  in  years  of  telecommunications  work 
V  by  one  of  the  world’s  largest 
communications  firms. 

And  we  built  a  self-testing  capability 
into  our  memories  which  operates  independ¬ 
ently  of  the  central  processing  unit— system 
fittMtormance  interruptions  are  minimized. 

All  these  features  are  worth 


For  years  you’ve  heard  and  read 
about  plug-to-plug  IBM-compatible  core 
storage  memories.  You’ve  been  told  to  buy 
or  lease  more  core  storage  instead  of  going 
to  a  new  system.  You've  been  told  that  all  it 
takes  is  a  big  box  full  of  core  with  a  connector 
that  you  plug  into  your  central  processing 
unit.  You  double  or  triple  your  memory 
capacity.  Your  system  keeps  humming  along 
without  interruption.  And  there  are  no  painful 
conversion  problems  or  costs. 

If  it  wore  really  that  simple, 


-Perhaps  the  most  important  reason 
Merlng  us  is  the  fact  that  an 
MHtmories  memory  is  completely 
(PM  built  by  Electronic  Memories. 
£tM  core.  We  build  the  stacks. 
iSvprKl  test  the  complete  system.  We 
Sipfc  And  we  take  full  responsibility 
mrorn  and  for  qontinuing  service, 
dpi  hear  from  you.  We  think  you’ll 
ifplftong  to  discuss  compatible 
Mtsfththe  people  who  took  a  little 


Mfy  The  reasons  we’re  a  preferred  re- 
■P&s  are  the  same  reasons  it  took  us  so  long 
TObflng  out  a  full  line  of  compatible  memories. 
We  have  more  to  lose  than  the  others. 
Electronic  Memories  &  Magnetics 
Corporation  does  a  Sales  volume  of  approxi¬ 
mately  $100  million  annually;  all  of  it  in  the 


need  an 
ad  agency 
that  knows 
the  computer 
business? 

contact  mort  barish  associates 


Wideband  Gets  Multiplexing 


I  Bell  Withdraws  MCI  Legal  Appeal 


WASHINGTON,  D  C.  -  AT&T  petition  with  AT&T  and 
and  Western  Union  have  given  other  existing  carriers,  the 
up  their  attempts  to  block  effectively  nullified  the  ap 
Microwave  Communications  Inc.  pending  in  the  court, 
from  constructing  and  operating  The  initial  Mc,  link  was  , 
the  first  interstate  link  in  its  part  0f  the  18920  ruling  bu 
network  between  Chicago  and  carriers  apparently  dropped 
St.  Louis.  appeals  in  the  face  of  unanii 

The  cases,  which  had  been  Fcc  approval  for  the  new 


Terminals  Computerized  Services  Computer  IC's 


Computenreo  Mamet. ng  |nform,tion  for  Compute 

Time  S harms  Computer  Compatible  Computer  Appn 

JZu^LsyMmn,  Equipment  and  Systems  grtgucrt*. 

for  Scientific  Research  Peripherals  stn,cti 

Connectors  and  Computeriied  Computerized  S 

Connecting  Systems  Diagnostic  Systems  for  College  Guic 

for  Computer  OEM's  lor  Clinical  Medicine  and  Selection 


Technical  Rules  Stayed  for  AT&T 


WASHINGTON,  D.C.  - 
AT&T’s  request,  the  FCC 
stayed  a  portion  of  its  rec 
ruling  on  the  specialized  cc 


AT&T  had  said  the  new  regu-  regulations, 
lations,  which  involved  a  change  The  stay  will  have  no  effect  on 
in  the  number  of  protection  the  new  specialized  common  car- 
channels  required  on  microwave  riers  planned  by  MCI,  Datran,  and 
routes,  would  cause  serious  ad-  others,  an  FCC  spokesman  said. 

T implex  Linebacker  Reconnects  Data  Lines 

NORWOOD,  N  J.  -  An  auto-  the  dedicated  line  and  switche 
matic  data  device  from  Timeplex.  back  when  continuous  servic 
Inc.,  called  a  Linebacker,  estab-  has  been  restored. 

Inhes  a  full  duplex  dial-up  dr-  Should  a  dial-up  line  fail,  th 
cuit  whenever  existing  private  Linebacker  will  automatical! 
wire  or  dialed  connections  fail,  dial  and  redial.  The  Linebacker  i 

If  a  dedicated  leased  line  compatible  with  any  model 
opens,  Linebackera  at  each  end  that  can  operate  over  the  dii 
of  the  Unk  automatically  dial  an  network  and  costs  $1 100. 
alternate  full  duplex  connection.  The  unit  is  available  from  th 
The  Linebacker  continues  to  test  firm  at  65  Oak  St. 


organize  together 


•  •  o  • 


•  •  •  o 

•  o  •  • 


and  get  them  solved 


how 
does 
the  small 
IBM  user 
get  attention, 
anyway? 


by  joining  COMMON,  a  nationwide  group  of  users  of: 

1130  ■  1620  ■  1800  ■  System  3  ■  small  360's  ■  System  7  ■  370 


We've  been  after  IBM  for  years  to  pay  attention  to  the  small  users.  We’ve  got 
legitimate  gripes.  We  want  IBM  to  listen  better,  and  IBM  better  listen! 

COMMON  is  meeting  at  the  Commodore  Hotel,  New  York  City, 

August  9  - 1 1 ,  to  tackle  these  gut  issues: 

1.  Incompatibilities  in  System  3. 

If  you  want  to  extend  the  use  of  your  System  3,  what  are  the  hardware 
and  software  limitations?  Come  to  COMMON  and  listen  to  problems — and 
solutions — of  other  users.  What  improvements  can  we  demand  from  IBM? 

2.  DOS.  Can  It  Really  be  Emulated  on  the  370????? 

On  the  surface  it  looks  like  a  great  way  to  upgrade  your  system,  but — 
who  has  tried  it,  and  what  do  they  say?  What  does  the  documentation 
look  like?  What  has  to  be  done  before  it  is  fully  workable? 

3.  Problems  in  Systems  Control  Programs 

Why  should  we  pay  for  computer  time  that  is  used  to  identify — and 
correct — IBM’s  software  problems? 

4.  What  About  the  New  SCP’s  for  the  System  3, 370,  and  Others? 

5.  Microcode,  When,  Where,  and  How? 

Will  microcode  be  used  for  some  SCP  functions?  Will  it  be 
used  in  our  small  machines? 

6.  System  7. 

Can  it  be  used  only  as  a  sensor  based  device  or  is  it  possible  to  use  as  a 
stand  alone  processor  for  special  jobs? 

7.  FORTRAN  and  COBOL  on  Small  Machines 

What  has  to  be  done  to  make  FORTRAN  and  COBOL  compatible 
across  all  small  systems?  What  will  this  imply  for  user  management? 

8.  Data  Base  Management,  What’s  New  for  the  Small  User? 

How  will  the  new  data  base  management  systems  affect  you? 

When,  where,  and  how  should  you  use  them? 

9.  Patents,  What  Are  Your  Liabilities? 

Software  has  been  patented,  and  every  user  should  know  of  the  potential 
liabilities  he  may  inpur  if  some  patents  are  upheld. 

Don't  be  a  no-show!  Don't  be  a  non-voter!  Don’t  be  one  of  the  silent 
majority!  Come  to  COMMON  and  let’s  get  some  action  from  IBM! 


If  you’re  still  not  convinced  that  COMMON  is  for  you,  then  phone 
Ken  Conrade — Gibbs  and  Hill,  Inc. — (21 2)  565-4300  for  more  details. . 
Better  still,  though,  register  on  August  8th  or  9th  and  come — 
in  person — to  sound  off! 


in  COMMON 


Come  to  COMMON,  we  need  each  other ! 


♦ 

Page  20 

B  COMPUTERWORLD 

August  4,  1971 

Huge  Plotter  Draws  Sadi  Straight 
Lines,  Laser  Mast  Defect  Variances 

PHILADELPHIA,  P».  -  Who  the  m.nuf.cture  of  printed  cil 


Software  Agents 


THE  UBIQUITOUS  MINICOMPUTER 


Almost  all  the  masters  gener¬ 
ated  on  the  plotter  are  written 
with  a  beam  of  light  onto  photo¬ 
resist  on  metal-coated  glass, 
ground,  polished  and  etched  by 
the  firm. 

A  system  designed  by  Concord 
Controls  of  Boston,  Mass.,  and 
built  around  a  DEC  PDP-9,  con- 
trols  the  plotter. _ 


SYSTEMS 

SENIOR 

PROGRAMMER/ 

ANALYST 


systems.  This  Is  a  challenging  posi¬ 
tion  with  a  truly  bright  future  for 
an  ^jgreulv*  penon  (w!th  ^heavy 

Honeywell  experience  will  be 
given  preference.  Company  is 
best's  rated  (AAAA)  and  offers 
outstanding  fringe  benefits  pro- 


Gary  L.  McMullen,  President 

ANCOM  SYSTEMS 


Stand-alone  computer? 
Communications  controller? 
Process  controller? 
Monitoring  device? 

Smart  terminal? 

Souped-up  calculator? 

Or  is  it  all  these  and  more? 

Computerworld' s  editors  will  examine  the  ubiq¬ 
uitous  mini  in  their  Minicomputer  Supplement  — 
coming  in  the  August  25  issue.  Advertising  closing 
date  is  August  11. 

If  your  company  makes  mini’s,  mini  peripherals,  or 
mini  software  —  or  if  you  sell  to  mini  makers  or 
users  —  this  Minicomputer  Supplement  is  the  oppor¬ 
tunity  to  advertise  in  an  exclusive  mini  marketplace. 

You’ll  know  that  your  ad  is  placed  right  because 
Computerworld  readers  are  mini  oriented  and  mini 
interested.  A  survey  done  this  year  showed  that  over 
13,000  minis  (half  of  all  installed  minis)  are  located 
at  computer  installation  sites  where  the  Data  Pro¬ 
cessing  Executive  is  a  Computerworld  subscriber  — 
and  they  plan  to  buy  another  14,000  by  1975. 

To  take  advantage  of  this  mini  market,  call: 

Dorothy  Travis 
Computerworld 
797  Washington  Street 
Newton,  Massachusetts  02160 
Telephone:  (617)  332-5606 
for  space  reservations,  rates,  and  production  infor¬ 
mation 

or  call  the  Computerworld  representative  nearest 


Criminals’  Quirks  Filed 
With  'Modus  Operand! 


360/406F  (191K) 


Available  September  1,  1971 
For  sale  or  lease  at  huge  discount 

Efficient  Laming  Corp. 

2460  Lemoine  Avenue  Fort  Lee,  New  Jersey  07024 
(201)461-6600  Contact:  Richard  F.  Loeter 


WANTED  BY  USER 


SUBLEASE 

IBM  360/50  1 

3  Selector  Channels 
Available  September  1, 1971 

CW  Box  3434 

60  Austin  Stmt 

Ncwtonvills.  Mm  02160 

Principles  Only 

I.B.M.  360/30 

Minimum  Configuration 

2030 F  Central  Processing  Unit  1.5  M. 

1052  Printer  Keyboard 

1051  IM1  Control  Unit 

2821  Control  Unit 

1403-2  or  1403  N1  Printer 

2540  Card  Read  Punch 

2841  Storage  Control 
(3)  231 1  Disk  Drives 

Buy  in  360’s 

•J.y.2030 

tester's  number 
idwest  Office: 

■ast  Wisconsin  Avenue 

Must  be  acceptable  for  I.B.M.  maintenance  and 
available  by  12/1/71. 

Write  or  Phone:  Mr.  R.  Riley 

Clipper  Carloading  Company 

3401  West  Pershing  Roed 

Chicago.  Illinois  60632 

312-376-7400 

LOWER  PRICES  ON  THE' 
HAZELTINE  2000! 


DCOMPUTERWMLO 


Morifltofl  Mow  ' Tries  Harder' 

Customer  Famfliarity  Seen  Key  to  Success 


to  greasing  them. 

“The  concept,”  Cropper  explaii 
that  a  qualified  customer  is  someo 


unit,  programmable,  according  to  Grop- 
i,  “is  per,  in  that  the  prompter  which  guides 
who  the  operator  through  a  variety  of  se- 
nces  can  be  set  to  pick  out  any  one  of 


customer.  Avia  Rent-A 
quite  simple:  he  used  a  marketing  con-  Cropper  a 
cept  that  literally  put  him  behind  the  Avia  contra 
driver  in  the  driver’s  seat.  Gropper  per-  four  years 
formed  on-the-job  activities  that  Avis  awarded  tlu 
employees  perform  -  from  renting  cars  The  termii 


Among  the  on-the-job  stints  was  two 
i  Sanders  worked  on  the  weeks  double  shift  behind  the  counter  at 
on  and  off  for  a  period  of  Pittsburgh  Airport.  “I’m  very  proud  of 


360  CORE 

YOU  CAN  TRUST 


MODELS  30+,  40+ ,  50 +,  65+ 


Who  has  Fabrl-Tak  produced  core  memo- 


CDC  Canadian  Westinghouse 

XDS  RCA  Ltd.  (Canada) 

RCA  Ferranti  (Canada) 

Honeywell  GE  (Canada) 

DEC  Northern  Electric  (Canada) 

GE  DeHavilland  (Canada) 

Burroughs  Elliot  (England) 

Varian  Nixdorf  (Germany) 

NCR  Olivetti  (Italy) 

Collins  Marconi  (Scotland) 

H-P  I  CL  (England) 

Bell  Telephone  Honeywell-Bull  (France) 
IT&T  AEG-Telefunken  (Germany) 

Univac  English  Electric  (England) 

Litton  Phillips  (Holland) 

CFTH  (France)  Cll  (France) 

And  yes  —  even  IBM! 

Now  you  can  capitalize  on  this  expertise, 
aa  this  growing  Hat  of  380  customers 
and  users  are  doing: 

Boothe  Computer  Corp.  •  Dearborn  Com¬ 
puter  Leasing  •  Levin-Townsend  Computer 
Corp.  •  National  Computer  Rentals  •  Inter- 
tek,  Inc.  •  Electronic  Data  Systems  Cor¬ 
poration  •  Professional  Automation  Group 

•  Gant  Shirtmakers  •  Chicago,  Milwaukee, 
St.  Paul  and  Pacific  R.R.  •  Eagle  Discount 
Supermarkets  •  Medtronic,  Inc.  •  Spring 
Mills  Inc.  •  Accounting  Corp.  of  America 

•  Rome  Research,  Inc.  •  Weldon,  Inc.  ■ 
Certified  Grocers  Co-op  •  MAI  Equipment 
Corporation  •  Lowes  Companies,  Inc. 

•  Union  National  Bank  •  Kentucky  Farm 
Bureau  Mutual  Insurance  Co.  •  Maryland 
Hospital  Service,  Inc.  •  Graco,  Inc.  •  Onan 

•  U.T.L.  Computers  Inc.  •  Educational  Test¬ 
ing  Services  •  E.B.S.  Data  Processing  Inc. 

.  rWe  Ini-  .  BnrlrlnnH  State  Hosnital 


m  over  80  cities  -  over  900  C.E.’e 


Gropper  explained  that  othe 

Ican  successfully  adopt  this  co 
task  of  a  systems  marketer  \ 


tis  customer  is  that  of 
-  a  guy  who  arranges  a 
a  problem  the  customer 


what  he’s  going  to  peddle.  “You’ve  got  tc 
walk  in  there  with  the  attitude  that  mj 
company  does  not  make  everything  nor  i: 
my  company  competent  enough  to  sat 


‘I’m  not  an  engineer. 
:ian,”  he  explained,  “s 
low  the  heart  and  so 


functional  discussi 
that,  earlier  on  in 
involved  in  militan 


McDonnell  Unit  Sots 
ECG  Analysis  Service 

ST.  LOUIS  -  Computer  analysis  of  elec¬ 
trocardiograms  for  health  care  facilities 
will  be  offered  by  McDonnell  Douglas 
Automation  Co.  under  a  program  an¬ 
nounced  recently. 

The  service  is  being  marketed  by  the 
company  in  association  with  United  Med- 
equip  Corp.,  of  Pasadena,  Calif.,  which 
specializes  in  marketing  health  care  equip- 


From  Fabri-Tek: 


tional  up-time  record. 

Find  out  for  yourself!  We  would  be  pleased 
to  supply  customer  reference  lists. 

Our  complete,  high-performance  line: 
MOD  30+  expands  main  memory  of 
360/30's  to  128  Kbytes. 

MOD  40+  expands  main  memory  of 
360/40's  to  51 2  K  bytes. 

MOD  50+  expands  main  memory  of 
360/50's  to  1024  Kbytes. 

Fabri-Tek  also  offers  the  LCM+  large  peri¬ 
pheral  core  unit  to  expand  memory  capa¬ 
bilities  of  360/50  and  360/65  processors. 


health  care  facility  f 
compare  with  the  sc 
which  is  also  simultane 
the  mobile  ECG  unit. 


for  over  a  decade.  Phone  612-935-8811.  TWX  910-576-2913. 


FABRI-TEK  ..c 

MEMORY  PRODUCTS  DIVISION 


How  does  CalComp 
match  up  with  IBM? 

This  way. 


You  just  plug  us  into  them. 

Or  vice  versa. 

And  that  comes  in  very 
handy  when  you’ve  invested  in  an 
IBM  360  series  computer  and  you 
start  looking  around  for  a  disk 
memory  system  to  match  up  to 
your  computer. 

Now,  why  a  CalComp  disk? 

Ours  are  faster  to  begin 
with.  And  they  cost  less  to  lease. 
And  less  to  own. 

Take  the  CalComp  CD  22. 
Its  average  access  time  is  35 
milliseconds.  In  other  w<  s,  it 
can  find  a  piece  of  inf  ation 

faster  than  you  can  as*  for  it. 

It  stores  up  to  233  million 


bits  of  information  per  disk  pack. 


Write  us  at  California 


And  while  these  disk  packs  spin  at  Computer  Products,  Inc.,  Dept. 


2400  rpm  (a  lot  faster  than  your 
phonograph  records)  the  pack  can 
be  stopped  to  be  removed  in  only 
12  seconds,  (faster  than  your  m 
phonograph  records).  1 

And  this  bears  repeating.  1 
All  the  CalComp  disk  memory  ] 
systems  are  engineered  to  be 
totally  interchangeable  with 
IBM’s  equipment.  You  plug  them 
in.’  And  turn  them  on. 

And  they’re  faster  than 
IBM’s.  And  they  cost  less  to 
lease. 

IBM  and  CalComp.  They 
match  up  just  fine. 


CW-M8-71,  2411  West Xa  Palma 
Avenue,  Anaheim,  California 
92801.  Or  call  (714)  821-2011. 


INPUT  SYSTEM  FOR  MAJOR  USERS 


IF... 

you're  looking  for  3270  features, 
want  to  use  your  2260  software, 
want  delivery  now, 
and  would  like  to  save  money 

Just  plug  us  in 

we're  that  compatible! 

Courier  can  deliver  sophisticated  terminals  now,  utilizing  Courier’s  Executerm  60  and  260  Series  terminals  can  give 
inexpensive,  reliable  controllers.  We  can  deliver  now  because  you  the  features  of  the  3270,  now,  and  they  are  completely 
this  has  been  our  design  philosophy  from  the  start.  Best  of  compatible  with  your  present  2260/65  software  .  .  .  and  at 
all,  you  can  replace  your  2260s  and  2265s  with  Courier  less  cost  to  you.  It’s  as  simple  as  that! 
terminals  now,  at  impressive  cost  savings,  and  still  be  For  detailed  information  call  or  write  any  of  our  regional 
saving  even  when  the  3270  is  available  next  year.  And  this  offices,  or  Courier  Terminal  Systems,  Inc.,  2202  E.  University 


:h  absolutely  no  software  changes. 


Drive,  Phoenix,  Arizona  85034.  Phone  (602)  258-7271. 


